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ABSTRACT 4 - )

Lo IR s ‘ # . AR :
This study compared the developmental 1evels of spatial concepts in children :

el -

"from three different environments in the United Staté/ Matched_groups of

twenty 10- yearJOlds wvere selected from a rural Appalacgﬁgn conmunity, .mid-h
-, . . S
o _36T25class suburban community, and a lower-middle class urban cdhmunity, and

t -

' administered a Piaget-based map drawing task. Twenty separate elements, each

. < :
B . of which is. a spatial concept applied to a map feature wefe'assesSed'for' ;
. -3 .

developmental level (l 6) The element, sgpres were partitioned by individual"

.spatial concepta,rfeature clustérs modal levels, and .mean map drawing ayetages,

Analyses of variance wexe performed on the partitioned scores to compare th

|,

group/s developmental levels.: Schéffh tests for determining all possible .

comparisons Were then performed ont "the partitioned scores reaching signifi-
‘_"" . . - :

cance betweenﬂthe groupsl Results showed that the suburban and urban groups g
e .

X did not differ on any of the elements of the task and that the Appalachian

‘children performed better than both groups on all elements. These findings o .

-2

.n . ‘support research. that has demonstrated environmental influences on cognitibe
develop" Th—is has been int rpreted‘\vas] evidence that urban/subdrban en<’
fyironmentsuin the U.S. are not optimal for the development of all cognitive. |
'sb111;.4>‘v o | :, , b"///f . o

n'

A

~
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o was cenducted by Piaget and Inhelder (1948) ‘The ap drawing task grew out of

3 ]
rou P 4

‘their broader investigation into the ontogeny of children s spatial reasoning.._

e Piaget observed and outlined invariant developmental SEQuences 1n the aCQuisition

/.- -

~of” spatial concepts (e g5 projective, Euclldean, and topological concepts)

- . n

and found that the map drawing exercise required an bverall integration of those
various spatial concepts. Piaget also proposed a/developmental sequence for

‘ the integration.of these concepts into,a representational system, thus making

- v

the map task a useful instrument for asse551ng the level of a child s ability

. e e e e et e e 8

+

‘tb uqderstand and represent spatial concepts.?r' : “_~'; ' o ]'
_ The present study used the map- drawing task devised. by Plaget and -
~ elaborated by Snyder, Feldman,‘and LaRossa (l976) ‘ It assessed'and compared

} o A R

the deVelopment and coordination of various spatial concepts 1n children from

three disparate environments in the United States.‘a rural Appalachlan community,
, R "
‘an urban New England commun1ty, and a suburban New England community._ The

*

purpose .of’ the study was to determine whet?er differ1ng environments, as -

'represented by fhe Appalachlan, prban, ‘and suburban communities, have sig
5 Y ‘
' effects on individual spapial concepts and their. coordinatibn in spatial

¢ \_ o ’ L . A 5

B reasoning, The mapping task wh1ch requ1red the‘chlldren to draw a’ map'of'a'

\minlature landscape, was'scored for the developmental level of thg progective,
’ -‘\' R . » ’ . -;‘-,
Euclidean and topologlcal concepts used in representing‘the features of the

14

landscape. This empir;cal.refinement‘prQV1ded a detailed set of indices,for-i"'

‘comparingvparticular concept levels among.differing subjects_andfgrdupsL )
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h" . .
.:development. Piaget s concession is th £ research in various cultures has - B

o uniform (Dasen, l973)

The universality ‘and se"

Y

entiaiityvof\Piaget's spatialsreasonihg'concepts

developmental sequenge (see Dasen, 1973; Modgil l976) ", The profusion of

-. : N . . . 3 ‘ . . . “/ . . . - /
environmentaleactors which, might possibly promote or retard the development of'

/
- I

’ certain cognitive ahilities. Env1ronmental impact on the\development of spatial

;

e relations has been demonstrated in previous comparatlvé research Vernon (1966)
. /

L
'

' fdundn7hat Eskimo suhjects perform‘better than West Indians and Canadlan.Indiansx'

- k)

Ve ’on perceptual-spatial tasks: This finding 1is important in thatvit suggests o

1 g

[T

. . that spatial reasoning canudevelop to a soph1sticated level without formal
] _ H : , : e

g fschboling S

[

i} While there is no-direct ev1dence in the literature that Appalachian

Pl
.

‘culture would enhance the development of spat1al reasoning, it could be argued
. A . \
~ . .that an 1ncrease °$ﬂ for geggraphical orientatlon among people who live in an”‘
. . W . oo .r‘

underdeveloped terra n might foster the development of at least some aspects of

.

spatial.reaSoning. The most llkely spatial concept that would be affected by

T

\.";j' | 5 | ‘. | v " 'r - ; . S &’\ o ;kgrf:s\:v\\;
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'environmental emphasis on orientation would be- proportion (Fuclidean concepts)

; V'A
. 151

3Proportion in the map drawing task emphasizes the Euclidean reference‘systen o

that enables one to cdmpare positions‘and distances simultaneously (Holloway,

\

| i ‘
"1967) The ability to reference position and distance vol ld be much more

important in an env1ronment that is void or lacking in a spat1al grid (like a

'city block) orL.. continuous and obvious landmarks (such as urban/suburban

?buildings). The Appalachian environment has a more. subtle geographical grid

~ ,‘. . .

_and feWer prominent or consistent landmarks, a phenomenon which might enhance;

t

. a chi1d s ability to orient by position and distancé.

[
'

In a study of children s conception of territorv us1ng Piaget s.spatial
. . _ ~

stages, Stoltman (1972) found a11 of his, North Ceorgian subJects were signifi—
n } .

cantly beh1nd the expected P1aget1an stage levels regardless of sex, race, or

Q‘{ o, urban—rural res1dence. While Stolﬂman attr1buted no. s1gnificant differences

. e

. - L / . . &,

~ to the main effects of sex and rural-urban residence, 1t is poss1b1e that‘the
v ’ ‘

North Georg1an rural env1ronment is not sufficiently d1fferent from the urban ’

environment'to_have produced a ma1n effect. The rUral—urban d1stinction could o

also have.been’confounded if bothfpopulations{haﬁ easy Or frEquent:accessAto,-:

b thjenvironments.' Pagé (1973) studied conservgtion of distance among iulu. o
."ouths and suggested that rural.youths'are more.likely'to retain a topologigalﬂ ‘
concept of'space . Johoda, Derbgowsk‘ and Sinha (1975) 1nvest1gated whether ~

-
)

L a predominance in topolog1cal or1entat10ns to spatial—perceptual problems 1s'

" culturally specific. Samples~were drawn using~f0ur- to,twelve—year—olds from
. - ~ N ﬂ » . ‘

Hong ong, India, Scotland, and Zambia. No’ significant differences were found

N in ¢ ltural or age ‘groups that Suggested aupreference fbr topological responses.

Q' It is not clear from the ayailable date wheiher environment s1gn1f1cant1y

£

?7; r,effects the progression from topological concepts to. Euclidean concepts. *The

i
’

spatlal concept -in the map, drawing task that enphasizes tho top01001cal to’ ',
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Euclidean progression'is?arrangement; Arrangement stressesytopological_EQJcepts
.. 4n the lower levéls of development and a Euclidean ‘system of
-~ the advanced levéls. 1f Page’s evidence‘that rural youths

v Vo

Aretain>t0pological concepts is true, Appalachian children would not be expected

"e more likely to:

" to, perform as well -as utban or suburban childfen on the arrangement concepts oq

’

the map drawing task; ~but if Jahoda et. al ~and Stoltman § comparative studies

are supported there shguld be no difference between urban,‘suburban, and rural

v

roups -
_f:;' As regards:the other areas in the map drawin task, perspective and h : “o
. symbolism, there is o’ comparat1ve evidence that di ring environments might

o - bffacilitate or impede their development A The concept of s}m olization,'though R
;‘1 ' Y o
;is probably most easily 1nfluenced by direct teachlng. A chil -can be sﬁbwn

o how to construct a key for the map or told to label figures which Would increaﬁm
T ‘ t

o his performance on the symbolization task There 1s no reason to presume that

\
\ - -

any of the schools have stressed this aspect Qf mapping in their curr1culum.

\ /
\ . B /

\4 Other data that could help’ predict differéqces between the Appalaéhian

-
’ - . .
B

S ' 3children ‘and suburban or .urban chlldren can be ‘found ih comparative studies

( \_\

«which consider soc1oeconomic status and cognitive developéent’; Children from

~;', ~ .lower. socioeconomic fam!!ies evidence lagSZin their performance on'many

9 1 2

'~,developmental tasks (Modgil & Modgil, 1976) This notio _was supported in |

.Stoltman s Study of. spatial concepts and in Feldman [ (197
3 < H.
' concepts.: Since Appalachia is economically depressed by

dy of mapping - ; :

most an& standard'

* the. overall effect of this on the develppment of spatlal conpepts was hypothe—
f‘g\.' _sized te be detr1mental even if one or. two aspects might be enhanced by- the
m— M Ly . SN » - ¢ - .

]
Lot

environment. -
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The comparative aSpect of this study wds to test whether the rural C

Appalachian environment is s1gnificantly different ‘than the Northeast urbané/

ﬂ'qr suburpan environment in affectlng the development and coordination of
‘spatial concepts in map draiing. The goal of this study was piimarily
~descriptive in that it elucidated simllaritiesland differences between

environmentally diverse populations. The environmental effects were-determined

. - L o o o :
by comparing: 1) the overall developmentalvlevel;~2) the developmental level of

-

4individual concepts withinfspatial reasoning concepts; and "3) the representation“

[ v

of these concepts (e.g.,~

. METHODS
.The'Tas;?:?&he map drawing exerﬁise required each child to'draw a map\ ,
of a miniatuJL lan?scape which contains houses, roads;_trees, a hill, a lake,

\ - . . I

7 and a bridge, Scoring of the maps was done'by;determining the leviﬂtor stage

f performance on each of four'feature/clusters.according to four main concept

:

-

Rerspectlve,(sxmbolization, arrangement, and proportion. The concept . -
afeas were, operatlon lized from Piaget's spat1al concepts such that perspective

emphaslzes progectlve cogcepts, arrangement emphas1zes topological concepts'

in the‘lower levels and Euclidean concepts in the'higher levels, proportion
_emphasizes a Euclidean reference system, and abstraction/symbolization denotes’
the representational system. Feature clusters comsist of objects which share

) ' | logical and'physical properties; e.g.,'hilll bridge,_island, and other“elevated
| jland. anch map provides twenty scores; thepfour concepts‘as theyhare<applied
v ‘ v o RN
to' the five feature clusters (bnildings; elevated areas, flat.surfaces,
C K incidental featnres, and an inclusive'score.of>1he concept as applied to  the
, — -

map as a whole). These twenty concept/feature combinations are termed "elements.
. a P ‘

> .
N { X A

A
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. .J. @ - \-‘ . » . .
Each of the twenty elements ha%>scores that range from leiels 1l - 6“

. \ Ve
corresponding to Piaget s six, stage&.(\The map is scored - for. l) developmental <

level on each element (spatial concept apolied ‘to a- featufe cluster),,Z} modal .

level of the twenty elements (Mode), 3) mean average ‘of the element levels (MDA),A'
v ‘) . «* .

~
- 4), the amount of variation from the mode (level/miﬁture)' and 5) the direction

t

.in which most of the elements vary from the mode (positive or negative bias).:'

The’maps were'scored by trained judges.' Interjhdge agreement on randomly R
o

.selected samples was at least(807 for all 20 eLemen@ scores.
. ',..—‘.‘

. - ‘\' '\_ ﬂb ~ -
Setting Children were selected from three communities. Cameron, West - R
Virginia (rurﬂl); Branford Connecticut (suburban), and Somerville, Massachusetts

“

(urban, greater Boston area). N S oo T ‘ . i
. v ' . - = - ot
t

-

Rural§§ The rural children were from Marshall County, West Virginia.’ ° N\

Marshall County 1ies in; the northern part of West Virginia and is character)zed - a

"T-by hilly terrain.and~sparse{hgbitatxon. Most gf the 1nhabitants engage in@

farming for eitheér full or partial;subsistance. The maﬁority of the salaried
. e . A ,

jobs are blue-collar. .

[ ' ' ! s . . " - ‘, D
The community of Cameron, with a pgpulat\\hrpf approximately 500, is one -
- lof a few small towns , which lie in'the larger valleys.- Cameron”provides a
. o ¥
S consolidated school system for the children of southern Marshall County, many -

1 .
of whom live an hour's’ bus ride from school The Cameron School is'a recent

" development (Spring, l978) in the educatypn of Marshall County children/

Previously all of the elementary school- children attended one- and two-room . Cw

schools ‘more proximal to their homes. ' : ' . '_’_ ' PR E

P

The school exper1ence and- 0ccast10nal shopping trips to other communities o

s -~

7

e , are often the only exposures these children have to individuals other than »:

v

_family members or close neighbors. Geographic barriers and d1stances are. not “~;

N o _ K L SRS . S
. : - Yy : . I




N v L

‘.

tﬁe bnly‘i'OIatinE\iiiii;:- Extremely'close.family ties and reluctance toif

leave Appalachia are tralts which have helpqd to maintain the cultural ﬁ_ \

T ‘ 3 . B - Kl

. s :
s distinctiveness and isolatioh of Appalachia life (Loof 1921) T e

' 1

s Suburban.- The suburban children were selected from an integraéed public / R
. : \ K ~ . e

. ‘Y middle school in Branford Connecticut. Branford is q suburb of New Haven and .
N can be characterized as, middle— to upper—middle class, with a.qixture of working.}
class and.professional families. ‘-'; _'~!, .o ?_ -i, o . v:;‘ _;p.'

s Urban: The urban children were selected from a parochial séhool in Sonerville,

v
v -

MasSachusetts. Somerville is predominately a blue—collarlcommunity, located in
Lt L : 3 vt R
_the greater Boston area.v . . T Lo s

) ) . o7 ~
. ' f"Subjects: Tweny.lOdear;old subjects from the 5th grade were'ﬁelécted ‘
. fromﬂeach community. Equal numbers”of males and femaies'hére selected. Tené_ oo

. - y — S r
[ : e 7 e

year olds were chosen because previous research using the map drawing task - >

- .

‘ v. had determined that children of this’ age range are roughly in the middle of the.~ﬁ

' developmental qequence for spatial concepLs (Snyder & Feldman, 1977). S, :T

The—children from Cameron (rural) were initially chosen on the basis of

4\'
\

' how far.they lived from Qameron. After the most rural children weré selected

| to ‘draw maps, the drawings of 10 ‘males and 10 females'were randomly seléctei"7 ‘g

E \'to form the represeﬁtative comparison group for this setting o %..
_ Map drawings from Branford (suburban) has been collected in l974 for a |
S ‘ T

. separate 'study which used the same mapping task with 5th graders (Snyder, Note: 2)

A group of 20 maps were randomly drawn from the sample to comprise the suburbah

. ] . 'r ] s - C. ‘ : -
>»«ga.;0999@rison group. _ o . ST S .
;3.. The Somerville (urban) maps were collected for ‘a §éparate'study\iﬁ‘l978 -

utilizing”the same'mapping task with 5th graders fLevene;{Notey33. A‘matched

;fgéh. satiple of 20.maps were randomly drawn for the urban- comparison group.'_ _ _ -

: * N ! A ’ ' . .. ..




o sex~diffetences,rthus enabling the groups topbe collapsed‘f r,a11 analyses. The

P . : : . . 0
R . . . . « . Kl

_ reached 31gnif1cance among the grOups (cr1tica1 yalue, F(2 57)— 5 10, p‘( Ol),

: s L , | R I
The administration of the map drawing task was straightforward

. ' ’ v b . Ny T e ¢ .
L o . S U oy
chated . The subjects,were prcsewtéd with a miniature landscape -

g,. E - ‘ . .

] s

re verbal instructions to make a map of the- model ' The subjects

A . 7, ‘ \' K ' .
_frew.while d tting fh'their seat’s but they were free to walk up and inspect the
. N = \ » N

modelaas often as needed ~ The subjects could construct the maps as’ they Wished

.3

ﬂ

and could take as’ much time as they needed : o 7_‘~ S

ey

e Analysis<;i Data: A series of t tests. comparing mean map drawing averaged

~ . ¢ Lt \_

of the male -and female children’ fnom each matched group indicated no significant

) ‘ »

three ' groups of subjects were then compared on the four spa r1al concepts. ot

) ) o

' 1) arrangement, 2) prOportion, 3) perspective° and A) abstraction/symbolization.

A Scheffe test for all possible compakisons between group means was then performed
on-the_anovas reaching significance(to ascertain,the manner in which thengroups‘ -

T e

{ ‘ : ’ R

‘ . N . . . . L

Additional analysed of variance wete performed to ascertain differences

between.spatial ‘concepts within' each of the comparison groups.. AfScheffe‘test

1
~ v

was then performed to determ1ne which concepts were sifnificantly different R

witl(in each comparison group.

G-

¥

- . ' . - . C - . et T e
RESULTS o L T o
B . o v - S 1.'-fh5 L KRR
Three comp%rison groups of'childrensf rurai;-suburban,?and urban - Were'-' iz‘tf

9'~

compared for evelopmental leve on the four spatial concepts Three comparisons

v

L4
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P o -

',the concept'not reaehiug significance:Was”arrangement (sce Tablevl); A Scheffe

test was performed on the concopis which demonstrated overnll significant ] ' L

E

' ' /. .
differences among groups on the ann]y ig . of variance (sce iable 2) The .,f*fy‘,.‘
. - : 'Y . U ’

- suburban .and urbag groups vere not significantly different on any of the spatial

concepts. The developmental 1evel of the rural group was significantly higher ;)jf“}f
\ _‘-,cv
' than both the urban and suburban groj%~on proportidn " Tha devclopmentar‘level

IS

)

. . of the rural group on perspective and symbolization was significa&tly higher - IR

t

.‘.’\ . d

than that of \ﬁe suburban group . ' \ B . ”"*'i"' - '::f

' r/ﬁ\To determine the homogeneity of . developmental level achieved}acrosé the :
- v

“ e

four spatial concéﬁfs, an analysls of variance was performéh férrehch comparison;

P ‘ . * ,‘\ K
group. A11 three groups demonstrated a significant differenca &n aevelopmentgl v
G i o S
vj ' 1eve1 among the various)spatial éoncepts (critical value, F(3 76) = 2 76, p f.DS);
" '.\.» : . »

'. (see Table 3) A Scheife test was perf01med bn each group with 1deﬂtica1 results

(see Table 4). 1In a11 the groups the proportion level was 51gnificant1y lower o
than a11‘other;concepts (arrangement perspective, and ahsgraction/symbolization)

No other contrasts reached significance -l

whoL : R , o ’ L v P
y L B ‘ et . v »
. -DISCUSSION | | .
. B e - . . ) | :_ . | } < . . ‘ |
The present s?hdx\explored the ‘possiblity that éﬁgﬁdéVelopmental level of . 1}'

spatial concepts as measured by map araw1ng can be affected by the child s

‘ environment. The study s findings were that s<%n1f1cant differences existed in -
e N ooy . .
;,spatial reasoning among same-age children 11ving in three diffehent environments

-

.-

’
s

within the United Statesy. These flndlngs support the broad body of research
- - b o R
that caused Piaget to ackn7w1edge that sdcial/environmental cdnditions can and

=

a

. . . .
A -~ Ll

often do affaect the rate ‘of intellectual develophent.' In this study the o E;”
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P o -

',the concept'not reaehiug significance:Was”arrnngement (sce Tablevl); A Scheffe

test was performed on the concopis which demonstrated overnll significant ] ) .

E

' ' /, .
differences among groups on the ann]y ig . of variance (sce iable 2) The .,f*fy‘,.‘
: : ¢ . S '
suburban .and urbag groups vere not significantly different on any of the spatial

concepts. The developmental 1evel of the rural group was significantly higher ;)ﬂf“}f
A . "' N s C
' ' than both the urban and suburban groj%~on proportidn " The devclopmentar‘level

IS

)

. ) of the rural group on perspective and symbolization was significa&tly higher . o

t

than that of \ﬁe suburban group . ' \ B . ”‘,,r;‘,,- - -::f

' r/ﬁ\To determine the homogeneity of . developmental level achievedaacrosé the :

e

four spatial concépfs, an analysls of variance was performéh férre%ch comparison;

.t A | . *,:w‘\

group A11 three groups demonstrated a significant differenca &n developmentgl o
G L - S
;Jj " level among the various)spatial éoncepts (critical value, F(3 76) 2. 76, P »05)
. 5 '.\,» B “

-l (see Table 3) A Scheife test was perf01med bn each group with 1deﬂtica1 results

(see Table 4). 1In a11 the groups the proportion level was 51gnificant1y lower
than allcother;concepts (arrangement perspective, and ahsgraction/symbolization)

No other contrasts reached significance -l
. . > L 8’
. 4 . Y ,.- » . R o h i '(r

. . ) . . . ) ) .

~DISCUSSION

Rt

Lo

ey . . : , .. . } : ) . < : . B oo
The'present s?hdx\explored'the"possiblity that éhgfdéVelopmentaluleVel of

NI

spatial concepts as measured by map araw1ng can be affected by the chiid’ s‘

‘ environment. The study's findings were that s<%n1f1cant differences existed ‘in, ,:'
L :,;patial reasoning among'same ~age children 11ving in three diffehent enuironments ~.§
fif;. - within the United Statesy. (These flndlngs support the broad bod§ of research d:;' '}.
o | that caused Piaget to ackn7w1edge that sdcial/environmental cdnditions can and. _wi‘;

A, , _ . i o

often do affaect the rate ‘of intellectual develophent.' In this study the o 1;”

y-

=







SN . ' c L " SN N v ' : .
% .. particular.developmental sequences that were affected by the differing
’ ' environments were spatial concepts and ‘their integration into a representational

1 o . .

wiiwﬁf“.lfdim,-i.e;gba geographic map. - L I

. v W :'Previous research indicated that the rural ¢hildren would not perform as
LooT : . 3
.—\_}\

L well overall as the.urbahn and suburban chlldren. Not only was this hypothesis

. -o' P

)
. . not supported but the converse ‘was found: the rural children exhibited\Z

- significantly~higher map draw1ng average than both the urban and suburban .

Ny

groups. There were no significant differences between the urban and suburban
C : ~ :

greups (See Figure-l).~ The urban and’ suburban children.demonstrated almost
‘identica}:deveiopmental levels on all items of the task, with none of the

<.

-

-

differences reaching significance. J

s
4
i

, These datd indicated that differences wh:ch might have existedibetween

/ : . N . . . -
the suburban children's environment and the urban children's .environment -

(e.g., physical surroundings, socio-economic status of the families,.quality

of - the schools, etc.) were not sufficiently important tq affect the development

"™\of spatial concepts as measured by the map drawing task. R
\ » i ) ' . . . . ”

f o The rural environment, in contrast to the urban and suburban environments,
LT seemed, to foster or accentuate the development of these spatial coneepts in
ne '

. | tHe‘eomparative sample of 5th graders. This: finding supports Vernon's (1966)
| researeh suggesting that spatial reasoning can develop to a sophisticated level o
because. of enVironmenthl influences that are outside the area of formal :
instruction. 'While Vernon asserted that the development’of spatial concepts v
among Eskimo children is enhanced beeause'of the training they receiued in

tracking and huntiné, there did not appear to be a simitarly foreeful demand ) i'f

put on Apbalachian children to develop their spatlal redsoning. ‘Whatever . .;“:f

ST .environmental condltions enhance spatial reasoning in Appalachian -children,

"~ . e
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“children.

. the rural children demonstrate is temporary or whether it reflects a superior

12

9 @,

it is certainly mofe:subtlerhan the hunting-survival demqnds that Vernon

suggests for the Eskimos. ° Yoo ) o | TR AN

"Contrary to previous Piagetian research concerning socio1econ6mic status

aﬁd.épétial concept dcvelqphent (Féldmén, 1971; Stoltman,'1972);,the‘ruraL

children did not exhibit a deVélopmental lag, butfbut-perforqu other groups.’
, -/ : : LA , o
Similarly these findings contradict Page's (1973). findings that rural childrén'
T . ) » B . : LI ‘

are more liKely to retain togologicai coﬁéeptsfof space (loWerlléVél) than
Euclideanlconcepts (higher level). While it may not be elear what aspects:

]
. —

of the App&léchian environment affects the enhanced development of Spatial

reasoning in children, it is clear, contrary to ‘expéctations, that their

development was significantly more advanced than that- of the urban and:suburban
A limitation of the present study is that the level of map drawing in

children other than lO—yeaf-olds may not reveal the same comparative findings.

Without knowing longitudinal or adult developmental levels for the mapping task

from each of the environments it can not be determined whether the advantage

level of spatial reasoning that will_endufe. At the time’of thi§ study~there
éxisted no known normative data on the developmental lévels of adults on the
map drawing task.

A separate analysis of each comparison group indicated significant
variation in developmental level for the differing spatial concepts. Within

eac&:grqup*(urban, suburban, and rural) the findings were identical: proportion

N

‘was significantly lower than the other three'coqcepts - arrangemcent, perspectivé

and abstraction/symbolization. This finding indicated that the task items were

equally demanding relative to each other for all the groups. Proportion was the
' ’

least developed concept for ecach group and scems to represent a developmental -

lag acrnss the graoups.

14
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SUMMARY .

The map drawing task was chosen as an exploratory tool in this study so

Fhat'the author could.evaluate, the performanée of phildfen from‘aifferinglf

'.environments of specific spatial concepts. The hyﬁotheées wvere that the
Appalachian children would perform better on proportion; that there.would be

2

no difference on arrangement; and that the suburban and urban-children would -

perform better on the overall mapping averages. Instead, the study showed
— v . .
that the Appalachian children outperformed the comparison groups on every

iaspect of the mapping task. . - »

The developmental levels of the spatial concepts varied within each

)
- ! B \

comparison group indicating a significant amount of level mixture. ihe variation
in spétiai concept déveiopment was similar in all three groups thus demdpstrating
3;hat the r;lative difficulty of each item was m;intained‘regardless of the
overall devélophéﬁfg% level. |

Thesé:findings demonstrate that spatial reaéonipg_is better deve;oped in

Appalachian 5th graders than in similar childrew jn a middle-class suburban i
. 1 E3 »\h p . . :

F,

community dnd a lower-, middle-class urban commdniﬁyﬁn The implications are that .

1) subgroups within American culture can show wide variatioh'in cognitive. |

. performance, and that 2) middle-class urban/suburban environments are not dptimal

for the development of all cognitive skills.

~l"..~’_/a
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[ébie EAVariaqce_of Spatinl Concept Meahb Betweeh Groﬁps’”- < v R

v

%pﬁtial~60qcep;s . Rural . Suburban' ﬁrbaﬁ F,

eranéeﬁenc' ‘ 3,49 3.27 3.21 2,00 .
Proportion - 3.09 2.75 2.56 9200
Perspective = - 3.66 3.15  -3.31 - 6.75%

. \ e : - . . Ca

Symbolization _3.73 3.19 3.43 . 5.72%

r—ﬁ‘fﬂ _ — - : - E .
af= 2,57 . . o
’-vkp <:-ol i‘ . - ‘g . LA
{ahéZO in each group,

|
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N ToC 'r." h L. . ) - ’ .
~Table 2: .Scheffe Test for Contrasts Betweep Groups on Spatial €oncepts

. II. . \ - a .
‘ Groups”

3 .
- . “ -

o

\
. PR . y r
‘ '

",Spatial}Concépté‘**

SUsy .- - RSU R-U

£

Critical®

© Value

" Proportion L 19 T o .53%
b . . UL

APerhpectiVé ' 16 0 .51% L 35%

—

- Abstraction -,‘ | . 7 . .SA* | ‘-130

.32
.35
.40

@R = Rural, SU = Suburban, & U = Urban i
*p <, 05 )
. . i - “ v’ ,
**Acrangement p>.05 (see Table 1)
R ]
‘ :3() [
C -




\

‘fable 3: Variance of Spatial Concepts Within Groups _

a : . | Spatial Concepts

®

" Groups - ~ ‘Arrangementf PrOportidn Perpective = Abstraction . F

\

_Rural . 3.49 3.09 3,66 3.73 ~ 7.00%"

‘Suburban 3,27 2,757 3.15 3,19 | 4. 86
‘Urban 321 2.56 3.26 3.43 " 16.94%

df = 3,76

.2

* '<;os

a‘ .’ . 4. ‘ . o ) \
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“hle 4 . Scheffe Test for Contrasts Within Groups on Spatial Concepts
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